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Temperature-Induced
Smearing of the Coulomb Gap:
Experiment and Computer Simulation I. Shlimak [5, 6] and references therein).
In [6, 7] [8 -10] , on the Coulomb glass model [11] ,and on the random model [12] of the impurity band, as well as by analytical calculations based on the self-consistent equation for the CG [13] It was shown recently [7] [14] , where all details about sample preparation and contact fabrication are described. Our measurements in zero magnetic field agree well with these previous data.
In Fig. 1 We used the value a = 16 nm, which is quite reasonable for given impurity concentration [16] The algorithm of the simulation was the same as that described in detail in [17] . A random impurity band was studied similar to that in [12] , i.e. , not the lattice model [8 -10] . Most of the previous simulations of the temperature dependence of the DOS in the CG were restricted to the intermediate degree of compensation K = 0.5, because the CG is most pronounced in that case (K being the ratio of the minority to majority impurity concentration). We have measured samples with low K, so the aim of the computer simulation was to study the impurity band in the case of low K as we11.
We first checked that at K = 0. [14] .
The results are shown in Fig. 2 . The dotted curve corresponds to the cubic dependence I*(x) = x for the pure parabolic gap, the dot-dashed line shows the linear dependence I*(x) = x for the constant DOS without gap.
One can see that at fixed E" for lower magnetic fields (i.e., for higher T), I(E,) is larger. These results clearly demonstrate the increase of the DOS with increasing T in the vicinity of the FL. This means that the deviation of the resistance above the straight line with increasing T in zero magnetic field (Fig. 1) is caused by temperature-induced smearing of the Coulomb gap rather than by a crossover from the ES to the Mott law. It can hardly be explained in the framework of the "pure" theory because the temperature changes the DOS in the interval of uT, where n = const, while the width of the optimal band is equal E, = (TFsT)' Therefore E,/T = s, = QTEs/T » 1, and so it would seem that the temperature cannot infIuence the VRH conductivity. However, n is relatively large (n = 3 [9] ), of order of g"which makes it possible to observe the effect of temperature-induced smearing.
We note that the information on the DOS was obtained indirectly via the integrated DOS. Therefore, the smearing of the CG is given only qualitatively. However, this seems to be the first experimental verification of the effect. [4] .
The main feature of the results shown in Fig. 3(b) is the significant change of the DOS not only in the region of the CG, but near the maximum of the distribution as well at relatively small temperatures, i.e. , for kT much less than the energy distance between the maximum of the distribution at e = -1 and the position of the CG at e = 0. This allows one to assume that even at low temperatures the redistribution of states between different energy ranges is so effective that some additional states come into the region of the optimal band with increasing
T. This permits the increase of I(E,) to be observed experimentally.
The above holds until the width of the optimal band E, remains small compared to the entire width of the impurity band Eb,"d (=1 in the units of Fig. 3 ). Moreover, if E, becomes comparable with Eb,"d, the VRH regime converges into the regime of the hopping conductivity to the nearest neighbor.
We conclude with the statement that the method of "hopping spectroscopy" of the integrated DOS in the optimal band for the VRH conductivity demonstrates the temperature-induced smearing of the Coulomb gap predicted previously in a number of theoretical investigations [8 -13,17] .
